Roles of microtubule dynamics and small GTPase Rac in endothelial cell migration and lamellipodium formation under flow.
Endothelial cell (EC) migration is required for vascular development and wound healing. We investigated the roles of microtubule (MT) dynamics and the small GTPase Rac in the fluid shear stress-induced protrusion of lamellipodia and enhancement of migration of bovine aortic ECs (BAECs). Shear stress increased lamellipodial protrusion and cell migration. Treating BAECs with paclitaxel (Taxol), an MT-stabilizing agent, inhibited lamellipodial protrusion and reduced migration speed in both the static and sheared groups. After Taxol washout, both lamellipodial protrusion and cell migration increased in the flow direction. Taxol treatment also decreased the shear-induced Rac activation. Transfection of BAECs with a dominant negative mutant of Rac1 inhibited lamellipodial protrusion and cell migration under static and shear conditions. Transfection with an activated mutant of Rac1 induced lamellipodia in all directions and attenuated the shear-induced migration, suggesting that an appropriate level of Rac activity and a polarized lamellipodial protrusion are important for cell migration under static and shear conditions. Our findings suggest that MT dynamics and optimum Rac activation are required for the polarized protrusion of lamellipodia that drives the directional EC migration under flow.